Roles of cysteine 161 and tyrosine 154 in the lecithin-retinol acyltransferase mechanism.
Lecithin-retinol acyltransferase (LRAT) catalyzes the transfer of an acyl moiety from the sn-1 position of lecithin to vitamin A, generating all-trans-retinyl esters. LRAT is a unique enzyme and is the founder member of an expanding group of proteins of largely unknown function. In an effort to understand the mechanism of LRAT action, it was of interest to assign the amino acid residues responsible for the two pK(a) values of 8.22 and 9.95 observed in the pH vs rate profile. Titrating C161 of LRAT with a specific affinity labeling agent at varying pH values shows that this residue has a pK(a) = 8.03. Coupled with previous studies, this titration reveals the catalytically essential C161 as the residue responsible for the ascending limb of the pH vs rate profile. Site-specific mutagenic experiments on the lysine and tyrosine residues of LRAT reveal that only the highly conserved tyrosine 154 is essential for catalytic activity. This residue is likely to be responsible for the pK(a) = 9.95 found in the pH vs rate profile. Thus, LRAT has three essential residues (C161, Y154, and H60), all of which are conserved in the LRAT family of enzymes.